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AB Endotoxin, a constituent of Gram-negative bacteria, stimulates macrophages 
to release large quantities of tumor necrosis factor (TNF) and 
interleukin-1 (IL-1) , which can precipitate tissue injury and lethal shock 
(endotoxemia) . Antagonists of TNF and IL-1 have shown limited 
efficacy in clinical trials, possibly because these cytokines 
are early mediators in pathogenesis. Here a potential late mediator of 
lethality is identified and characterized in a mouse model. High mobility 
group- 1 (HMG-l) protein was found to be released by cultured 
macrophages more than 8 hours after stimulation with endotoxin, 
TNF, or IL-1. Mice showed increased serum levels of HMG 

-1 from 8 to 32 hours after endotoxin exposure. Delayed administration of 
antibodies to HMG-1 attenuated endotoxin lethality in 

mice, and administration of HMG-1 itself was lethal. Septic 
patients who succumbed to infection had increased serum HMG-1 
levels, suggesting that this protein warrants investigation as a 
therapeutic target. 
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AB Background. Cytokines mediate the metabolic and physiologic 

responses to injury and infection. Anterior pituitary cells express 

receptors for tumor necrosis factor (TNF) and interleukin 1 

(IL-1) , which can signal these cells to release corticotropin, growth 

hormone, and cytokines such as IL-1 and macrophage migration 

inhibitory factor. This interaction provides an important link between 

the immune system and the neuroendocrine system. We reasoned that 

pituicytes activated with TNF or IL-1 might release previously 

unrecognized factors that could participate in this signaling from the 

neuroendocrine to the immune system. Methods. Proteins released from rat 

pituicytes (GH.sub.3) after stimulation with proinflammatory 

cytokines were identified by N- terminal amino acid sequencing. 

Polyclonal antibodies against a peptide corresponding to the 

N-terminal amino acid sequence were generated and used to determine the 

kinetics of protein release. Results. Cytokine stimulation 

induced the release of a 3 0-kd protein from rat pituicytes. After the 

protein was isolated and the N-terminal amino acid sequence determined, a 

protein database analysis revealed that it is high mobility group- 1 ( 

HMG-l) protein. TNF and IL-1 induced the release of 

HMG-1 from pituicytes in a time- and dose -dependent manner. 

Interferon gamma alone did not induce the release of HMG-1, but 

it enhanced TNF-induced HMG-1 release. Conclusion. 

Stimulation of pituicytes by TNF or IL-1 induces the release of 

HMG-1, which may participate in the regulation of neuroendocrine 

and immune responses to infection or injury. 
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hormone, and cytokines such as IL-1 and macrophage migration 
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the immune system and the neuroendocrine system. We reasoned that 
pituicytes activated with TNF or IL-1 might release previously 
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pituicytes (GH.sub.3) after stimulation with proinflammatory 
cytokines were identified by N-terminal amino acid sequencing. 
Polyclonal antibodies against a peptide corresponding to the 
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kinetics of protein release. Results. Cytokine stimulation 
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Possible new target for septic shock 
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TX The scientists, from the US, Germany and Sweden, say that these clinical 
trials may have failed because cytokines such as TNF 
are early mediators in the pathogenesis of shock. They have now 
characterised a late mediator of shock, known as high mobility group- 1 
protein (HMG-1) , which they found to be released by macrophages 
in culture eight hours after stimulation with endotoxin. In mice models of 
shock, the administration of antibodies to HMG-1 

attenuated endotoxin death, while the protein itself was lethal (Science, 
July 9th, p 248) . 
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Acute inflammatory lung injury is often a delayed complication of 
critical illness and is associated with increased mortality. High 
mobility group-1 (HMG-1) protein, in addition to its role as a 
transcriptional regulatory factor, has recently been identified as a late 
mediator of endotoxin lethality. In the present studies, HMG-1 
given intratracheally produced acute inflammatory injury to the lungs, 
with neutrophil accumulation, the development of lung edema, and 
increased pulmonary production of IL-ip, TNF-a, and 
macrophage -inflammatory protein-2 . In endotoxin- induced acute lung 
inflammation, administration of anti-Hl^-1 Abs either 

before or after endotoxin exposure decreased the migration of neutrophils 

to the lungs as well as lung edema. These protective effects of 

anti-HMG-1 were specific, because pulmonary levels of 

IL-ip, TNF-a, or macrophage -inflammatory protein-2 

were not decreased after therapy with anti-HMG-1. 

Together, these findings indicate that HMG-1 is a distal 

mediator of acute inflammatory lung injury. 
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AB Effective therapies against overwhelming Gram-negative bacteremia, or 
sepsis, have eluded successful development. The discovery that tumor 
necrosis factor (TNF) , a host -derived inflammatory mediator, 
was both necessary and sufficient to recapitulate Gram-negative sepsis 
raised cautious optimism for developing a targeted therapeutic. However, 
the rapid kinetics of the TNF response to infection defined an 
extremely narrow window of opportunity during which anti- 
TNF therapeutics could be successfully administered. 
HMGBl was previously studied as a DNA-binding protein involved in 
DNA replication, repair, and transcription; and as a membrane-associated 
protein that mediates neurite outgrowth. A decade -long search has 
culminated in our identification of HMGBl as a late mediator of 
endotoxemia. HMGBl is released by macrophages upon exposure to 
endotoxin, activates many other pro-inflammatory mediators, and is lethal 
to otherwise healthy animals. Elevated levels of HMGBl are 
observed in the serum of patients with sepsis, and the highest levels 
were found in those patients that died. The delayed kinetics of 
HMGBl release indicate that it may be useful to target this toxic 
cytokine in the development of future therapies . 

AB Effective therapies against overwhelming Gram-negative bacteremia, or 
sepsis, have eluded successful development. The discovery that tumor 
necrosis factor (TNF) , a host-derived inflammatory mediator, 
was both necessary and sufficient to recapitulate Gram-negative sepsis 
raised cautious optimism for developing a targeted therapeutic. However, 
the rapid kinetics of the TNF response to infection defined an 
extremely narrow window of opportunity during which anti- 
TNF therapeutics could be successfully administered. 
HMGBl was previously studied as a DNA-binding protein involved in 
DNA replication, repair, and transcription; and as a membrane-associated 
protein that mediates neurite outgrowth. A decade-long search has 
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